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C02V1PLETE SPECIFICATION 

Apparatus! for Desicaling Pipes 



I, Alberto Johann ReinharTj a Swiss 
Qtizen, of 24, via Cortivallo^ Lugano, Swit- 
zeriandj do hereby declare the invention, for 
wiiidi I pray that a patent may be gianted to 
5 me, and the method by which it is t3o be per- 
ftjnned, to be pardaiarly ctescribed in and 
by the loltovwng statement: — 

This invaitioii ooncems the descalling of 
pipes. 

10 A method is known for descaling water, gas 
or the like pipes, tubes or conduits (heremafter 
referred to generally as "pipes" for the 
sake of convenience) by mechanical means 
which pip« become blcrcked in time by de- 
15 posits of lime, rust or other materials. Accord- 
ing to this method a scraping device is pushed 
into the pipe, with the help of a driving de- 
vice, which utilizes a part of the energy of 
water or some other liquid which is forced un- 
2P der pressure into the pipe to be deaned. 

The objea of the present invention is to 
provide a novel form of apparatus for de- 
scaling pipes, which operates on this principle. 
This apparatus, thus, has a thiriustii^ de^oe, 
25 which ufilises a part -of the energy of any liquid 
flowing through the pipe to be t^eaned^, and is 
dzaracteiised by a first unit, comprising at 
least two cutting and scraping tools, folloiweid 
by the tbrusdng device ^^oresaid whidh, for 
30 its part^ is followed by a second unit oompris- 
ing at least two crushing tools, the various took 
and the thrusting device being connected to^ 
gether by hinges which permit the apparatus 
to pass throng curved sections of pipe, and 
35 furdier characterised in that eadi of the cut- 
ting and scraping tools has a row of knives 
which extend in tiie manner «of tiite edges? of a 
pyramid and by means of a flexible sjrstem 
aie pressed against the wall of the pipe whicii 
40 system includes a group of springs, of whidi 
each operates on one of the knives and is 
mounted on a sleeve displaceable on an axial 
bar to which the knives are hinged and 
comprises also a spring which surrounds tfee 
45 bar and pushes back the sleeve, each} knife 

[ 



moreover having a front part for cutting into 
deposits in a radial plane and a back part, V- 
shaped, for penetrating into grooves produced 
by the knives for brealdng up the deposits a.nd 
at the same time scraping the pipe wall, whilst 
the crushing tools also have ribbed rollers 
pressed flexibly against the wall, the whole in 
such a manner that the V-shaped parts scrape 
tiie whole periphery of the wail and the rol- 
lers crush the deposits between themselves 
and the wall, in that th^ are (fisplaced mainly 
in an axial direction. 

The attached drawings show, by way of ex- 
ami>le, one embodiment of apparatus according 
to tiie invention. 

•Fig. 1 is a diagrammatic plan view of the 
wlhole apparatus. 

Fig. 2 is an axial section througlb the first 
cuttmg and scraping tool of the appmtus of 
Hg. 1, 

Fig. 3 is a partial front view of the front 
part of the tool of Fig). 2, 

Fig. 4 is a partial section talcen on< the line 
IV— IV of Fig. 2, 

Hg. 5 is a plan view of one of thae knives of 
the«oolcrfFig.23 

Fig. 6 is a part-sectional view of the front 
part of the second cutting and scraping tool 
of tile apparatus of Fig. 1, 

Fig. 7 is a plan view 'of a torsionally strong 
hinge connection of the apparatus of Fig. 1, 

Fig. 8 is a similar view of a bail joint 
connection of the apparatus. 

Fig. 9 is an axial section through the crash- 
ing tool of the apparatus of Hg. 1, 

Fig. 10 is a plan view of a roller support 
aim of the tool of Fig. 9^ and 

Fig. 11 is a partial front vieiw <rf the crav- 
ing totyl. 

The apparatus illustrated comprises a first 
unit forming the front part of the arrangement 
and which consists of two scraping tools 1 
and 3, followed by a itoisting device 5 which 
itself is followed by a unit constracted from 
two crushing tools 7 and 9. The first cutting 
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and scraping tool 1 is connecced to t»ie secoad 
tool by means of a hinge device 2; the 
second unit and scraping tool is coupled to 
the thrusting device 5 by mtsans of a hmge 

5 device 4. The connection between the list- 
ing device 5 and the first crushing tool 7 and 
between the latter and the similar tool 9 is 
provided by a hinge device 6 and 8. l^e 
hinge connections 2, 4 and 8 pernut the var- 

10 riods units to indine relative to each other in 

all directions, but not to rotate one 
anodier The hinge device 6 on the other hand 
alsoMpe^mits a relative rotation of the groups 1, 
3 and 5 m relation to the crushing tool pair. 

15 This is necessary because the crushing unit is 
inclined to turn round its ovm axis when push- 
ing forward in a pipe wher^s the unit 7, y 
d<ls not rotate at aU; ti^ unit containing 
scraper 1. 3 on the other hand can follow the 

20 tfaiu^g unit 5 in its rotational movem^^ 
and for this reason the hinge connecuons 2 
and 4 can be torsionaUy strong. 

The cutting and scraping tool 1 airrounds 
a centre bar 11 (See Fig. 2) on tiie front end 

25 of Which a sleeve 12 is mounted. A nut 13 
screwed on to the end of the bar is provided 

vnth a stiiTup 16 which is welded on, to which 
a cable can be connected for raismg the ap- 
paratus and a helical spring 17 is supported 
30 by a sleeve 19 which is disposed on a nut 21 _ 
shewed on to bar 11. Th^ back ead of 
I3ie bar 11 has an eye IP which.is used for 
couphng the bar to the hinge device with the 
help of a pin or a bolt. 
35 The sl^ 12, for its part, supports a rmg 
13 which is mounted on said sleeve by means 
of screws 22, which r^resents togeth^ a 
raised arched stmcture The ring 13, to^^ 
with the knives, forms a cutmig head whi^ 
40 is used to open an entry through deposits Which 
can build up right into the OTiral or axial 
zone of the pipes. The front of the ^1^^^^ 
opposing the rmg 13 has bearmgs 32 for one 
end 23 of each of the six knives, which ex- 
45 tend towards the back part of the b^ mid 
diverge from one another. The kmves 24 are 
hdd in their positions in the bearing by a 
ring 32^ which is mounted on the sleeve II 
by means of screws 32" (Fig. 5). Each kmfe 
50 'has an aim 24 which is C-shaped m cross 
«ecdon along the most part of its len^, the 
concave side of each arm 24 being ad)a<^t 
the bar 11. A straight blade 25, curved blade 
26 and a second straight blade 27 are moim- 
55 ted in sequence on the back of each ami 
Two blades 28 extend,, arranged in a V-shape 
from the blade 27. The cirtting edge of ea(^ 
blade 28 has such profile that the two blades 
as a whole abut with their two edges over 
60 their Whole length on the wall of die pipe to 
be deaned. It is a matter of course that each 
apparatus for cleaning pipes wiU be con- 
structed to dean pipes of a defimte cross sec- 
tion (having a tolerance of plus or nunus some 
65 percmtagK). The blades 25, 26 and 27 cut 



into deposits in a pipe bemg cleaned m a 
plane. The blades 28 break and loosen 
the deposh previously cut into, m that 
they penetrate with thdr apices mto the rachal 
cJ produced by the blades 25,, 26 and 27. 70 
The olades 28 also scrape the pipe waU So 
that the deposits can be cut and scraped whai 
the apparatus is being pushed forward m the 
pipes^e ends of the V formed by the kmves 
mist be firmly pressed against the pipe wall. 75 
This task is effected for each arm 24 by re- 
spective leaf sprmgs 29 the one end of whidi 
is mounted on to the pyramid part of the 
sleeve 19 with the hdp of screws the other-^end 
being hooked onto a line 33 which is wdded on 80 
to the back end of the arm 24. In order to re- 
gulate the tenaon of the springs 29 a hexa- 
gon plate 30 is provided, which plate 30 is 
disphceable on the sleeve 19 and thus can be 
moved towards or away from the pyramid 85 
part of the sleeve 19 with the hdp of screws 
31 

The small displacements of each knife are 
taken up by the appropriate leaf sprmgs. If 
one or more of the knives should closdy ap- 90 
proach the bar 11. for example as a residt^ 
hitting a hard mass, the sleeve 19 would 
diTJlaced against the action of the spnng 17, 
which would result in all the Icnives approach- 
mg the bar 11 and said bar is, therefore, al- 95 
~^ways simated in the centre of the group of 

knives. . , . 

The arms of the kmves can also be so con- 
structed that the back is directed against the 
bar 11. In this case the blades 25, 26 and 27 100 
will be arranged between the wings of the 
aims and the wings of the arms will serve 
also as blades. Such variance in the executton 
is, for example, applicable for the deamng of 
oil pipes, in which the deposits which form 105 
are rdatively soft. 

The number of knives on each tool can con- 
sist of any practical number between 4 and 
24. 

The cutting and scrapmg tool 3 is construe- 110 
ted similarly to the preceding tool 1, the only 
difference being that the cutting head 13, 14 
is absent. The tool 3 is hinged in such man- 
ner, rdative to the tool 1, that its knives are 
displaced by 30^ relative to those of tiie first 115 
tool, so that both tools as a whole scrape the 
whole periphery of thte pipe. 

The thrusting means 5 is a device (for ex- 
ample of the same type as a turbine) of known 
type in the field of apparatus for descalmg 120 
pipes. It utilises a part of the energy of water 
or other liquid which is forced under pressure 
into the pipes and— since its speed is greater 
yhan that of the apparatus — ^is used simultan- 
eously to remove the deposits loosened and 125 
crushed by the apparatus. 

As already stated the thrusting device 5 is 
followed by a group of two (possibly three) 
crushing tools 7 and 9, the task of which con- 
sists of broking up the pieces of deposit 130 
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loosened by the knives bur whidi Imve not 
been carried along by the current of liquid. 
The crushing occurs, in tiiat these pieces of 
crust axe cruishsd between the pipe \^ and 

5 rollers^ as explained later. Itese lollers are 
also used to destroy ^e deposits adhering to 
the pipe wall after the knives have passed. 

The two crushing tools axe identical; titere- 
fore only one will be described with refer- 

10 ence to Figs. 9 — 11 in the following. Hhe tool 
encloses a centre bar 41, which has m both 
ends an eye 42 for cot^Ung, with the help 
of pins or bolts, to the one aiid the other of 
tlie hinging .devices 6 and-8. A.hejcagon.plate 

15 43 is wedged close to the front end of the bar 
41j which plate 43 is prevented froin rotat- 
ing by a pin 56 projecting into a groove 518. 
This plate 43 has 6 radial arms 57. A head 
55 is hinged on each of these arms, and one 

20 end of a thick steel blade 46 is moimted on 
each head 55, the other end of each blade sup- 
porting a second head on which a barrel- 
E^haped roller 4& is jouxnalled. The radius of 
the curvature of the rollers 4!8 are the same 

25 as the one used to descale tShe pipes. The rol- 
lers 48 each have several ribs disposed in zig- 
zag lines, and each consists preferably of discs 
layered one adjacent the other, of wladi eadi 
has such a rib. The rotary axis of each roller 

30 is disposed vertically to the respective bar 41 
and the plane containing the aim 46, so that 
the roller is in contact with the wall of the 
pipe over its whole width. In its centre axis 
the bar 41 supports a plate 43^ which h simi- 

35 lar to the plate 43. The plate 43^ supports 
arms 46^ provided with rollers 48^. The two 
roller units are di^osed at 30° relative to 
one another. For adjusting! the pr^siure of the 
rollers against the pipe wall, two round discs 

40 49 and 52 are provided with corneal jacket 
surface, their distance from eadh orther being 
decided by two stop memtbers 50, which are 
mounted on a bar 51 which is welded on to a 
disc 52. Nuts 54 make it possible to i^;ulate 

45 the postLon of l3is unit formed by the two 
discs rdative to the hinges on Ihie arms 46 
and 46^. The plates 43 and 43^ are blodced 
axially on the bar 41 by the stop sncimlbeis 53. 
Instead of six arms 46, only five or "evKi mnre 

50 than six could be provided. 

The second crushing tool is coupled to the 
first in such a manner that its rollers are 
di^osed relative to those of the first tool by 
15°, so that the tracks covered by the various 

55 rollers over-lap one another. 

Fig. 6 shows the front part of the scraping 
tool 3, which differs from tool 1 ihe ab^ 
sence of the cutting head. 
^ Fig. 7 is an embodiment of the hinged d&- 

60 vide 2 (or 4 or 8), which requires no particular 
exjjttanation. 

The ball joint 6 shown in Fig. -8 is of par- 
ticular construction. It an arm 76 w^dh 
is provided at one ead with a sf^heitical head 

65 73 and on the other end witfci an eye 77. Thje 



ball 73 is enclosed in the cylindrical bush 71/ 
72. The seat of the member 72 is spherical 
and has the same diameter as the ball 73. THs 
latter is provided with a conical protrusion 
74, which corresponds to a conical recess 75 70 
in the base of the cylindrical bush. In opera- 
tion the hinge is under tensional stress and' the 
ball 73 is supported on the seat of the cups 
72. When the apparatus is being inserted incoi a 
pipe it is an advantage if the hinge omnec- 75 
tion between the thrusdng unit 5 and the 
crushing tool is partially rigid, in order to pre- 
vent tilting;. This strengthening is produced by 
-the -protrusion 74 which -penetrates into the 
recess 75 in such manner that the hinged unit 80 
6 acts as a rigid member in relation to the 
axial str^ses. 

The task of the blades 26, which are rotat- 
able on the arms 24, consists in the feature 
of malting it easier for the tool 1 to take up 85 
impacts, when it strikes hard bodies. The V- 
shaped arrangement of the blades 28 on the 
bed 28^ malces it possible to exert an emul- 
sifying effect on the blades, thanks to the water 
penetrating into the cavity which is limited in 90 
this maimer. 

In one variant of execution the knives are 
pressed against the pipe wall by means of an 
oil pressure system, instead of by metal springs. 

WHAT I CXAIM IS :— 95 

1. Apparatus for descaling pipes and having 
a thrust device which makes use of a part erf 
the energy of a Hquid flowing througjii the pipe 
to be cleaned, characterised by a &rst onit 
comprising of at least two cutting and scrap- 100 
ing tools, followed by the thrusting device 
aforesaid, which, for its part, is followed by 
a second unit comprising at least two crush- 
ing tools, the various tools and the thriESting 
device being connected together by hinges 105 
which penmt the apparatus to pass through 
curved pipe sections, and further charaxrterised 
in that each of the cutting and scraping tools 
iias a row of knives w'Mch are arranged in 
tfae_ manner of the edges of a pyramid and HO 
wlhich are pressed by means of a flexible sys- 
tem a^inst the waH of the pipe, which sys- 
tem includes a group of springs of winch 
each operates on one of tte knives and is 
mounted on a sleeve dispkceable on an axial 115 
bar to which the knives are hinged and com." 
prises also a spring which surrounds the bar 
and pushes bade the Sleeve, each knife more- 
over having a front part for cutting into de- 
posits in a radial plane and a back, V-shaped 120 
part, for penetrating into grooves pioduced by 
the Imives for crusMng the dqjosits and simail- 
taneously scraping, the pipe waH, whilst the 
crushing tools have ribbed roEeis likewise 
pressed flexibly against the wall, the whdle in 125 
sudi a manner that the V-shap^ parts scrape 
the whole periphery of the waE, and the 
rollers crush the deposits between themselves 
and the wall dn that they are mainly axially 
displaced. 130 
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2 Appaiatus according to claim 1, charac- 
terised in that the knives of th« second cut- 
ting tool are radially displaced with respect 
to those of the first tool. 

5 3 Apparatus according to claim 2> charac- 
terised in that the knives are provided by aims 
each of C-shape in cross section, which arms 
carry on thdr edges a series of radial blades, 
wMch are followed by two blades atianged 

10 in V-shape, one end of the said arm being 
pivoted at the front part of the central bar l3ie 
springs acting on each knife being leaf s^mgs. 

4 Apparatus according to data 2, charac- 
terised* in that the knives aie provided by arms 

15 each having a C-shaped cross secaon, the back 
of which is adjacent to the bar and which m 
its middle plane carries a series of radial 
blades which are foUowed by two blades ar- 
ranged V-slhape one end of the same ami 

20 being binged to the front part of the central 
bar, the springs acting on each knife being leaf 

springs. - 

5 Apparatus according to claim 3, charac- 
terised in that the second radial blade is 

25 round. r, u 

6. Apparatus according to claim 3, cnarac- 
terised in that the hinged connections are tor- 
sionally strong, with the exception of those 
which connect the thrusting means to the first 

30 crushing tool. 



7 Apparatus according to dahn 3, diarac- 
terised in that tiie roUers are barrd shaped ^d 
are each arranged to rotate on one end ot a 
flexible arm the other end of which m en- 
gagement with a central bar, and that each 35 
tool has two rings of rollers, the rollers of the 
one ting bemg displaced in the penpheral 
dkecuon relative to those of the other rmg. 

8. Apparatus according to daim 7, charac- 
terised in that the roUers of the second tool are 40 
diM>laced in the peripheral direction relative 
to those of the first tool, in such manner mt 
the paths passed through by the vanous rollers 
overlap each other. t • o i. ab 

9 Apparatus according to daim 8, cnarac- 45 
terised in that each roUer is constructed of 
several discs arranged side by side and each 
having a rib disposed in a zig-zag line. 

10. Apparatus according to claim 9, charac- 
tersed in that the hinged connection between 50 
the thrusting device and the first crushing 
tool is a ball connection and acts as a rigid 
member in rdation to axial pressure forces. 

11. Appaiatus for descaling pipes substan- 
tially as hereinbefore described with reference 55 
to and as illustrated in the accompanying 
drawmgs^ P. THOMPSON & CO., 

Chartered Patent Agents, 
12, Oiurch Street, Liverpool, 1. 
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